represents the Marinoan glaciation (~635 Ma) (S7). U-Pb ages of volcanic units in the Nguba
Group give an upper limit for the age of the Grand Conglomerat of 760 ± 5 Ma (S5, S8) .
Stratigraphic and radiometric age evidence indicates an age between 735 ± 5 Ma and 620 Ma for the Petit Conglomerat (S5, S8) . An indication that the Petit Conglomerat was deposited in the Marinoan comes from the correlation of δ 13 C isotope patterns at different locations.
Throughout the overlying cap carbonates, δ
13
C values are consistently in the range -2 to -4‰ (S9), very similar to values for other Marinoan cap carbonates, e.g., Elatina (South Australia) and Ice Brook (northwestern Canada), as well as in the northern Namibian Maieberg cap carbonates overlying the Marinoan Ghaub glacial deposits. Applying these unique isotopic conditions as a correlation tool favors the Petit Conglomerat being of Marinoan age.
Paleomagnetic data to locate the Kipushi and Chambishi region during the Sturtian and
Marinoan time are lacking, but in the late Neoproterozoic, the Congo Craton was a Bahamatype sea-level platform, and paleomagnetic data from the eastern part of the craton indicate that this region was at about 20-40°S in the Sturtian and 45-60° S in the Marinoan (S10).
The younger of the two glacial units in the Katanga Supergroup at Kipushi (the Petit Conglomerat) consists of diamictite with fine-grained biotitic matrix, with numerous larger, angular quartz fragments (both monocrystalline and polycrystalline). Authigenic or metamorphic euhedral magnetite crystals are scattered throughout. Acritarchs (of planktonic origin) at the top of this unit indicate that the rock was deposited in glaciomarine conditions rather than as a continental moraine. In the older glacial formation in the Kipushi succession (the Grand Conglomerat), the diamictite consists of fine-grained argillitic matrix, with scattered quartz and lithic clasts. Numerous euhedral quartz crystals, as well as several larger subhedral monocrystalline quartz crystals are possibly derived from the disaggregation of an igneous quartz porphyry. Subrounded lithic clasts of fine-grained polycrystalline carbonate and several rounded, oval acritarchs are present. In the overlying Grand Conglomerat carbonate, biotite, phyllosilicate-rich and black shale clasts occur. For both glaciogenic deposits, the onset and termination of deposition were abrupt.
Geochemical Considerations that Exlude a Terrestrial Source of the Ir anomaly
The following considerations make it unlikely to impossible that the Ir in our samples is of terrestrial origin. The distributions and patterns of the elemental contants in the three studied drillcores are shown in Fig. S1 . Submarine exhalative hydrothermal activity may lead to Ir concentrations (S11), but the elements generally associated with such activity (Fe, Zn, V, As, 
